INTRODUCTION
States are increasingly relying on managed care to both improve access to quality care and control the growth in Medicaid expenditures. As of June 30, 1996, 13 .3 million Medicaid beneficiaries-40 percent of all beneficiaries-were enrolled in managed care plans (Health Care Financing Administration, 1997) .
One way in which managed care programs promote health and achieve cost savings is by emphasizing primary and preventive care from a single source. Managed care programs provide enrollees a personal doctor or medical home to increase the continuity of care and potentially reduce the amount of doctor shopping. Providers are given an identifiable population of Medicaid patients with whom they can build ongoing relationships. These relationships improve providers' ability to diagnose and treat medical problems and reduce the occurrence of duplicative diagnostic services and conflicting treatments. Taxpayers then should face lower costs for the publicly insured from the consequent elimination of unnecessary medical services.
Despite their growing popularity, little empirical evidence exists that these programs have been successful in improving access to primary care or increasing the use of preventive care. The evidence on access to primary care available to date is inconclusive. In a review of the impact of early Medicaid managed care (MMC) programs on children's use of ser vices, Freund and Lewit (1993) found that reductions in the use of specialists were not accompanied by commensurate increases in the use of primary care physicians. However, whether this pattern represented improved continuity of care and/or reduced doctor shopping could not be determined.
The results on children's use of preventive care services are equally inconclusive. One study reported that children in MMC were less likely to have had the recommended number of well-child visits compared with children in fee-for-ser vice (FFS) Medicaid (Herz et al., 1996) ; another found children in Medicaid managed care were more likely (U.S. General Accounting Office, 1993); and still others found them equally as likely (Mauldon et al., 1994 ; U.S. Department of Health and Human Services, 1997) . Similarly, studies have shown either a slight trend toward more childhood immunizations (Carey, Weis, and Homer, 1990) or no statistically significant difference between managed care and FFS in the percent of Medicaid children who were up to date in their immunizations (Wood et al., 1994) or the percent who received age-appropriate immunizations during the year (Herz et al., 1996) .
Two basic models of managed care dominate the programs adopted by the States: PCCM programs and capitated programs. Under the PCCM programs, beneficiaries choose (or else are assigned) a primary care provider (PCP), who is paid a nominal monthly fee per capita to coordinate care for beneficiaries but who assumes no financial risk for services provided. PCPs and other providers typically are paid on an FFS basis for services they provide. Under the capitated arrangements, managed care plans are paid a flat monthly fee for all or most care received by beneficiaries and assume full financial risk for contracted services. Provider payment is negotiated between the managed care plan and providers and may be some combination of FFS with no financial risk and capitation with full or partial financial risk for services provided.
As of June 1996, 20 States and the District of Columbia had both PCCM and capitated managed care programs for all or some Medicaid beneficiaries, 17 States had only capitated programs, and 11 States had PCCM programs only (Health Care Financing Administration, 1997) . Too few studies have been conducted to determine what features or aspects of Medicaid managed care programs lead to improved or reduced access to care or compliance with preventive care standards.
In this article, we look at the PCCM programs in two States-Florida and New Mexico-to assess whether these programs were successful in meeting the goal of increasing access to primary care and the use of preventive care services among Medicaid children. With information from the Florida program, we investigated the impact of implementing a mandator y PCCM program in place of traditional FFS among Medicaid children who declined voluntary coverage under a health maintenance organization (HMO). With the New Mexico program data, we studied the impact of a mandatory PCCM model in a predominantly rural State and among both children in families and disabled Medicaid children in the absence of a well-developed managed care market.
BACKGROUND Florida
Florida has become a hotbed of managed care development. The State encourages its Medicaid beneficiaries to enroll in HMOs. In addition, under a section 1915(b) waiver in 1991, the State implemented a PCCM program, the Medicaid Physician Access System (MediPass), 1 as the default Medicaid coverage for certain beneficiaries not choosing to enroll in HMOs. These beneficiaries included Aid to Families with Dependent Children (AFDC) cash-assistance recipients, other Medicaid-enrolled families with children, and pregnant women and children enrolled in Medicaid under the State Omnibus Budget Reconciliation Act (SOBRA) poverty-related expansion categories.
The original waiver, which was approved in January 1990, covered a four-county pilot area around Tampa-St. Petersburg, including Hillsborough, Manatee, Pasco, and Pinellas Counties. A statewide expansion of MediPass to other counties and eligibility groups was approved in April 1996 for implementation in August 1996. However, this analysis is focused on the early experience of the program in the initial four-county implementation area and the original eligibility groups.
Under MediPass, participants are assigned a PCP based on geographic location, but they may request a different PCP at enrollment and may change PCPs or enroll in an HMO at any time. PCPs can be internists, family practitioners, general practice physicians, or pediatricians. Physician practices, health care clinics, and advanced registered nurse practitioners (ARNPs) and physician assistants (PAs) working under a physician's supervision can also serve as PCPs. PCPs can limit the number of Medicaid beneficiaries they will accept under MediPass, but they cannot exceed the upper limit of 1,500 beneficiaries per physician set by the State. ARNPs and PAs can serve as the PCP for up to 300 clients.
PCPs receive a $3 case management fee per member per month to cover the costs of coordinating care. PCPs provide primary care and referrals for other covered services for their MediPass patients. In addition, PCPs must provide 24-hour access and outreach to new patients, and they are expected to review monthly utilization reports. Providers are paid on an FFS basis for services they provide. Payment rates increased an average 15 percent over the study period (fiscal year [FY]1991 to FY 1993 . 2 To encourage preventive care use, the MediPass program covers annual screening visits for adults and EPSDT services for beneficiaries from birth to 20 years of age. Caregivers are encouraged to bring children in for EPSDT screening visits at recommended age intervals. MediPass child beneficiaries and their caregivers receive letters in the mail reminding them when the child's next EPSDT checkup or immunization is due and directing them to call their MediPass PCP to set up an appointment. Each month the State also sends the PCPs lists of MediPass patients assigned to them that indicate the date of the last EPSDT screening visit for each child. As the child's gatekeeper and personal physician, the PCP is responsible for making sure he or she is in compliance with the recommended EPSDT visit and childhood immunization schedule.
However, in FY93, the State's payment rate for an EPSDT visit was $30, compared with $50 for a comprehensive office visit. Furthermore, the documentation required of providers for an EPSDT screening visit was greater than that for a comprehensive office visit. The State does not reimburse providers for comprehensive office visits when only well-child care is provided. However, if the child has an illness-related symptom, such as a rash or a cold, a related diagnosis code can be recorded on the bill to ensure payment at the higher comprehensive office visit rate. Unfortunately, we cannot determine from the claims records whether well-child care was delivered or not.
New Mexico
The New Mexico Primary Care Network (PCN) program was a mandatory PCCM model of managed care. Initially implemented in three counties in August 1991, the program was operational statewide by 1995. Before a county could participate in PCN, it had to have at least three PCPs within 25 miles of beneficiaries' residences among whom Medicaid enrollees could choose. Providers eligible to become PCPs included general practitioners, family practitioners, internists, pediatricians, obstetrician/gynecologists, and clinics with a fulltime physician in one of these specialties. Rural health clinics staffed by nurse practitioners or physician assistants could also participate, and specialists could be designated as PCPs for their patients with specialized medical needs if they coordinated care for these patients. Furthermore, Native Americans could choose the Indian Health Service (IHS) as their PCP.
Medicaid enrollees who were required to participate in the PCN program included AFDC and Supplemental Security Income (SSI) recipients, enrollees meeting the categorical requirements of these programs and other State-specific financial criteria, children in two-parent families meeting the State's AFDC financial standards ("Ribicoff children"), and Medicaid enrollees who were eligible under poverty-related expansion categories (pregnant women and young children). Dual Medicare-Medicaid recipients, the institutionalized, foster care children, and those enrolled in other managed care programs were automatically exempt. 3 All PCN enrollees must have a designated PCP and primary pharmacy. PCN enrollees could choose their PCP and primary pharmacy from a list of participating physicians, clinics, and pharmacies. A PCP and a primar y pharmacy were assigned to PCN enrollees who failed to choose. The assignment was made by an automated program that randomly assigns a provider and pharmacy based on the patient's age, gender, place of residence, and the provider's available number of "slots." Each physician was allowed up to 1,500 slots, and non-physician providers were allowed up to 300 slots. The automated program attempted to assign a provider/pharmacy within the enrollee's county, but in many cases, a PCP or pharmacy in an adjacent county was assigned. Assignments were originally locked in for 60 days; the length of lock-in was subsequently changed to 6 months.
The PCP received a $2 case management fee per member per month to cover the costs of coordinating care. Medicaid services covered under the PCP agreement include providing primary care services and referrals for other PCN services, ensuring 24-hour coverage, reviewing utilization reports, maintaining patient medical records, and notifying the Medicaid agency of misuse of services. Providers were paid on an FFS basis for services provided. Payment rates increased 12 percent on average over the study period (calendar year 1990 to calendar year 1993). As in Florida, payment rates for EPSDT visits were lower than those for comprehensive office visits. The $34.50 payment rate for EPSDT visits did not change over the study period.
EPSDT services were exempt from PCN gatekeeping; they could be provided by any qualified provider. Recognizing that the EPSDT screening rates were below what they should have been, the State hired a media consultant in 1994 to promote the program. They renamed the program Tots to Teens Health Check to give it more visibility and prepared brochures for PCPs and clinics to distribute to Medicaid patients. In addition, they undertook an initiative to develop an automated tracking system that would generate reminder postcards. These changes, however, all took place after our analysis period.
Last year New Mexico dropped its PCN program and implemented a statewide HMO program. Results of that program have yet to be analyzed.
METHODOLOGY
To evaluate the use of primary and preventive care among children under Medicaid PCCM programs in Florida and New Mexico, we used a comparative pre/post quasi-experimental research design with Medicaid claims data for the universe of children meeting the PCCM eligibility requirements. 4 In particular, the study population for both States included all individuals under 18 years of age enrolled in the Medicaid program under PCCM-eligible categories for the majority of their enrollment periods in either the pre-or post-period analysis years. We excluded children whose primary enrollment categories were not PCCM-eligible categories, children who moved from one county to another during the analysis years, and children who enrolled in an HMO and/or were covered by Medicare anytime during the analysis years.
For Florida, we compared the experience of MediPass-eligible Medicaid children in the four-county pilot area around Tampa-St. Petersburg with the experience of children enrolled in Medicaid under the same eligibility groups in four comparable non-waiver counties around Orlando. These counties were chosen as the comparison group because they best matched the pilot counties in terms of location in central Florida, size, and HMO penetration. The pre-implementation period was FY91 (running from July 1990 to June 1991) and the post-period was FY93 (running from July 1992 to June 1993). We excluded all children voluntarily enrolled in Medicaid HMO plans. Thus, we estimated the impact of implementing a mandatory PCCM program in place of traditional FFS among Medicaid children who decline voluntary HMO coverage.
For New Mexico, we compared the experience of children in PCN-eligible eligibility categories in 19 non-metropolitan counties that had implemented the program prior to 1993 with the experience of children in the same eligibility groups in 10 non-metropolitan counties that had implemented the program after 1993 (later referred to as non-waiver counties). The pre-period was calendar year 1990, the year just prior to implementation of PCN in the State, and the post-period was calendar year 1993. In all analyses, we examine the experience of children enrolled in Medicaid under SSI-related eligibility categories (the disabled) and those enrolled in AFDC and other non-SSI related categories (the non-disabled) separately.
The data sources for this investigation were claims and enrollment data files from the Florida and New Mexico Medicaid Management Information Systems (MMIS). We created a uniform personlevel file structure and mapped information from the individual claims records into person-level records for each enrollee. In particular, we identified ambulatory care days and inpatient care stays and characterized each by provider type, place of service, reason for care, and/or types of services received. We then accumulated the events to the person level to provide detailed counts of use in an individual utilization history. The data were completely comparable for individuals in waiver and nonwaiver counties within each State.
For this analysis, we investigated measures of both primary care access and preventive care use. These measures, how they were computed, and the expected impact of the PCCM program on each are described in the next section.
Primar y Care Measures
Access is difficult to measure with claims data. Claims data provide measures of service use, which reflect not only the availability and accessibility of services but also the aggressiveness of outreach and education efforts and are confounded by levels of medical need and other unobserved factors. Therefore, results from the claims data analysis can only provide evidence supporting or refuting improved access to care but cannot be used to definitively prove the success of the program in meeting this goal.
We were able to construct several measures from the claims data files that were indicative of access to care. First, we hypothesized that enrollees with compromised access to care would forgo routine primary care. Therefore, although an increased percentage of beneficiaries with ambulatory days of care alone would not necessarily be representative of improved access, in combination with other measures it would indicate at least that access had not deteriorated under the program.
Second, we hypothesized that enrollees with compromised access to routine care would be more likely to enter the health care system through hospital emergency rooms (ERs). We investigated the impact of the PCCM program on the likelihood that children had ER visits for any diagnosis during the year. In our multivariate investigation of the likelihood of ER visits, we restricted the observations to beneficiaries with some ambulatory care during the year.
Third, we hypothesized that enrollees with compromised access to routine care would be more likely to experience preventable hospitalizations for ambulatory care sensitive conditions (ACSCs). Therefore, we also investigated the impact of the PCCM program on the likelihood that children had any ACSC hospitalizations during the year. To identify ACSC hospitalizations, we developed a list of 35 ACSCs relevant to a Medicaid population. This list and the diagnosis codes and other restrictions used to identify ACSC hospitalizations for the study are provided in Table 1 .
Thus, in both States, we were looking for a pattern of greater increases in ambulatory care days and greater declines in ER visits and ACSC hospitalizations from the preto the post-period in the waiver counties compared with the non-waiver counties.
We hypothesized that such a pattern would indicate increased access to primary care.
Finally, the New Mexico claims data contain records with State-specific codes for EPSDT screening visits. One of these codes indicates whether the EPSDT provider referred the child for further diagnosis and treatment. Although EPSDT screening and enhanced ser vices are exempt from the PCCM, the requirement for other referrals to be made through the PCP could nevertheless affect the frequency with which children were referred for further diagnosis and treatment of problems discovered during EPSDT screening visits. Equivalent or increased referrals among program participants compared with non-participants would show that access to necessary followup care is at least not being restricted by EPSDT providers.
Preventive Care Measures
The success of the MediPass program in promoting preventive care among preschoolers was easier to measure with claims data because of the age-specific guidelines for receipt of such care. We computed the receipt of age-appropriate EPSDT screening visits among children under 6 years of age. EPSDT screening visits are comprehensive well-child visits. States must have a recommended periodicity schedule for EPSDT screening visits. In many States, including Florida and New Mexico, this schedule is identical to the American Academy of Pediatrics (AAP) schedule for health supervision visits (Orloff, Rivera, and Rosenbaum, 1992) . The AAP schedule recommends six visits in the child's first year of life, three visits in the child's second year, an annual visit from ages 3 to 6 years, and a visit every other year from ages 7 to 20 years.
To assess the extent to which Medicaidenrolled children were in compliance with the AAP-recommended periodicity schedule for health supervision visits, we computed a visit completion rate for preschoolaged children from the claims data. To derive this value, we first determined the recommended number of screening visits for a child enrolled for the full 12 months of the analysis year based on the AAP periodicity schedule and the age of the child at the end of the year. We then adjusted this value for the child's duration of Medicaid enrollment during the year by multiplying the number of recommended visits by the fraction of the year that the child was enrolled in Medicaid, or if the child was under 12 months of age, the fraction of the child's life during which s/he was enrolled. This methodology assumes that a child was equally likely to have a visit during a month in which s/he was enrolled as during a month in which s/he was not enrolled. Thus, the expected number of visits, S ij , for the ith child in the j th age group is:
where M ij is 12 if the child was 12 months of age or over and equals the number of months from birth to the end of the year if the child was under 12 months of age. The sum of this measure over children in the analysis was the denominator for the visit rate.
The numerator of the visit rate was the sum of the smaller of the total number of well-child visits children had during the year (i.e., S ij ) or the expected number of visits rounded up to the nearest integer (e.g., CEIL [S ij ]). 5 We included visits coded as EPSDT visits and other visits with well-child visit diagnostic and/or procedure codes. However, very few of these "shadow" EPSDT visits were found in the Florida and New Mexico claims files.
Thus, the visit completion rate shows the percent of total recommended (expected) visits children actually had. We expect children with assigned PCPs under the PCCM programs to have completed a greater percentage of recommended visits and to have been more likely to be in compliance with the AAP guidelines compared with children in FFS Medicaid.
Analytic Techniques
We performed both tabular descriptive and multivariate probit analyses of the selected primary and preventive care measures. In both analyses, program impact was measured as the difference in the changes from the pre-to the post-imple- 
ΣΣSij j i mentation periods between the PCCM waiver and non-waiver counties.
Descriptive Analysis
We first compared the probability and levels of service use among beneficiaries in the different county groups and within county groups over time. Then we compared the changes over time across the county groups (i.e., the difference in differences [DD] ). Only by this last comparison, which controls for the independent effects of both secular trends and initial differences between the county groups, could we tell whether the PCCM programs had meaningful impacts on primary and preventive care use.
The DD is measured by subtracting the change in the measure of interest from the pre-to the post-period in the comparison counties (C) from the change in the measure from pre-to post-period in the waiver counties (W):
A positive sign indicates that the measure increased more (or decreased less) in the waiver counties than in the non-waiver counties, and a negative sign indicates that it decreased more (or increased less) in the waiver counties compared with the non-waiver counties. If an increase in the measure is considered a desirable program effect, as in the case of preventive care, then we are looking for a positive sign on the DD. Alternatively, if a decrease in the measure is considered a desirable program effect, as in the case of ER visits and ACSC hospitalizations, then we are looking for a negative sign on the DD.
Multivariate Analysis
A limitation of the tabular analysis is that it fails to control for other factors that may influence service use and costs (e.g., age, race, gender, enrollment duration). During the study period, both States experienced significant growth and changes in the composition of the child populations enrolled in Medicaid under categories eligible for the PCCM programs. These differences in the characteristics of children in the waiver and non-waiver counties and within county groups over time point to the need to conduct multivariate analyses for estimating the PCCM program impact. Therefore, we extended our bivariate analysis to multivariate probit analysis.
The basic analytic model is:
where Y is the dependent variable, Y = 1 indicates the child was in compliance with the periodicity schedule, and Y = 0 indicates he/she was not; i indexes the individual. t indexes the year. X is a vector of regressors that vary over time and across people. W indicates if the person lived in a waiver county (W = 1) or a comparison county (W = 0). 6 T indicates if the observation is for the post-period (T = 1) or the preperiod (T = 0).
The program effect is estimated by the coefficient of the indicator variable TW that represents the interaction of the pre/post indicator T and the waiver/comparison group indicator W. This coefficient measures the difference between the waiver and non-waiver groups in the change in the outcome measure over time, holding constant X, i.e., HEALTH CARE FINANCING REVIEW/Summer 1998/Volume 19, Number 4 53 6 In practice, the W variable was replaced by county fixed-effect (dichotomous) variables, which controlled for other unobservable county-specific factors, as well as being a waiver county.
or the difference in differences. Entered as such it measures the net overall impact of the PCCM program on the population included in the regression.
In the tables of summary results, we present normalized probit estimates of the coefficients of the program impact variable (TW ) . 7 These estimates represent the percentage-point change in the dependent variable for a change in TW from 0 to 1 and therefore are the analogue to the DD estimate in the descriptive analysis. 8 Even though the PCCM programs were mandatory in Florida and New Mexico for all beneficiaries enrolled under the study eligibility categories and not enrolled in an HMO, we found a significant number of eligible Medicaid beneficiaries in both States covered under Medicaid FFS for all or part of the post-period analysis years. As shown in Table 2 , one-third of Florida's PCCM-eligible child beneficiaries, one-quarter of New Mexico's AFDC and other non-SSI child beneficiaries, and more than 30 percent of New Mexico's SSI child beneficiaries in waiver counties had no PCCM coverage in the post-period. Significant proportions of the remaining child beneficiaries in each analysis group either were covered in FFS for 1 or more months before being enrolled in the PCCM program or were initially enrolled in the PCCM program and then disenrolled and had FFS coverage for the remainder of their Medicaid enrollment. Reasons for these PCCM enrollment gaps include time required to complete the enrollment and PCP assignment processes, which can take several months, and enrollment under ineligible categories for part of the year. In addition, New Mexico granted exemptions for "good cause," which included special medical needs and lack of a PCP close to the beneficiary's residence.
Because the program impact was expected to vary by the level of participation (or exposure) to the program, we reran each equation replacing the TW variable with indicator (dichotomous) variables for four mutually exclusive categories of PCCM participation: (1) delayed enrollees are beneficiaries who were covered under Medicaid FFS prior to their PCCM enrollment in the analysis year; (2) full-period enrollees are beneficiaries who were enrolled in PCCM for all the months they were enrolled in Medicaid during the analysis year; (3) disenrollees are benefi- 7 Normalized probit estimates are calculated for the jth variable as βjφ (z), where z = Φ −1 (p), p is the sample mean of the response variable, Φ −1 is the inverse of the standard normal cumulative density function, and βj is the probit coefficient for the variable. The change in probability for changes in dichotomous variables is calculated for a discrete change of the dichotomous variable from 0 to 1. The normalized coefficient for a continuous variable is the incremental change in the probability of enrolling in PCCM for an infinitesimal change in the independent variable. ciaries who disenrolled from PCCM and subsequently had at least 1 month of Medicaid FFS coverage before the end of the analysis year; and (4) non-participants are beneficiaries who were covered under Medicaid FFS during their entire Medicaid enrollment period in the analysis year. 9 We present both the aggregate waiver impact and the differential impacts by level of participation. In both sets of equations, we controlled for demographic factors, including age, gender, and race; Medicaid eligibility category (e.g., poverty-related expansion coverage) and enrollment duration; and county-level variations in supply and demand with county fixed effects and, in New Mexico, the number of PCPs per 100,000 population. A full list of the independent variables used in the multivariate equations is provided in Table 3 .
RESULTS
Because of the many differences in the characteristics of the PCCM and Medicaid programs, the covered populations, the medical care systems serving these populations, and the geographic settings, we present the results of the two programs separately in the next section. The New Mexico results are further broken out for SSI enrollees and other enrolled children in families because of the very different health care needs of these two beneficiary groups. We begin each section with a description of the study population and then present the results of our investigation of program impact on access to primary care and use of EPSDT services, respectively.
Florida

Study Population Characteristics
In Florida's section 1915(b) waiver counties, the number of MediPass-eligible Medicaid children increased nearly 30 percent, from 94,696 in FY91 to 122,719 in FY93 (Table 4 ). The number of children enrolled in Medicaid under MediPass-eligible categories in the four non-waiver counties increased a smaller 22 percent from 63,124 to 76,725 during the study period.
Children in the two county groups had comparable distributions over age, gender, Medicaid enrollment duration, and eligibility categories. However, proportionately more children were white and proportionately fewer children were Hispanic or black in the waiver counties, compared with children in the non-waiver counties.
Over time, the distribution of children in MediPass-eligible categories in both county groups became sightly older, more female, and more white. In addition, proportionately fewer children were enrolled for the full year or under AFDC cash-assistance categories in FY93 than in FY91. These changes result from the increasing number of children eligible under poverty-related expansion categories.
Program Impact
Several indicators suggested that children had slightly improved access to primary care under the MediPass program in FY93. The percentage-point increase in children with any ambulatory care days and the percentage-point declines in children with ER visits and children with ACSC hospitalizations were significantly greater among program participants but small in magnitude. On the other hand, the MediPass program had little, if any, success in realizing increased use of EPSDT services; we found virtually no meaningful program effects on EPSDT screening visits among preschoolers.
Ambulatory Care Days
In FY91, approximately one-half of all children enrolled in Medicaid under MediPass-eligible categories had at least 1 day of ambulatory care in both waiver and non-waiver counties (Table 5 ). The percent of children with any ambulatory care increased from FY91 to FY93 in both county groups. The increase was almost 2 percentage points greater in waiver counties than in non-waiver counties: 9.6 percentage points versus 7.7 percentage points.
The multivariate results, shown in 
Emergency Room Visits
An equal percent of children in Florida waiver and non-waiver counties had ER visits during FY91 (Table 5) . Although declines in this percentage occurred in both county groups from FY91 to FY93, the decline in the waiver counties exceeded the decline in the non-waiver counties by 7.5 percentage points.
The multivariate analyses again agree with the descriptive results, showing an 8.8-percentage-point greater decline in the percent of waiver-county children in MediPass-eligibility categories with ER visits (Table 6 ). In contrast to the results for ambulatory care days, the decline in ER use was evident among both participants and non-participants of the MediPass program. However, full-period participants had the greatest DD (an 11.2-percentagepoint greater decline) and non-participants had the smallest difference (a 6.2-percentage-point greater decline).
Hospital Stays for ACSCs
An ACSC was given as either the primary or secondary diagnosis for one-third to one-half of all hospitalizations among the study children. Nevertheless, because this population has few hospital episodes, only 1.9 percent of MediPass-eligible children in waiver counties and 1.7 percent of Medicaid children enrolled under MediPass-eligible categories in non-waiver counties had any hospitalizations for ACSCs in FY91 (Table 5) .
The percent of children with ACSC hospitalizations declined only in the waiver counties. As a result, the difference in this measure between waiver and non-waiver counties widened by 0.5 percentage points. In FY93, only 1.5 percent of MediPass-eligible children in waiver counties had ACSC hospital stays.
The multivariate analysis shows a smaller but statistically significant 0.1-percentage-point DD between the two county groups (Table 6 ). All of the estimated drop in ACSC hospitalizations was concentrated among program participants.
EPSDT Screening Visits
In FY91, only 21.4 percent of recommended EPSDT visits were completed by preschoolaged children in the waiver counties, and even fewer visits, 15.8 percent of those recommended, were completed by preschoolers in the non-waiver counties. Although this percentage increased in both county groups from FY91 to FY93, with a slightly higher increase in the waiver counties, the increases were very small. The estimated program impact for waiver counties in the descriptive analysis was less than a 1-percentage-point increase in the percent of recommended EPSDT visits completed among MediPass-eligible children under 6 years of age.
The multivariate analysis shows a 0.8-percentage-point relative decline in the percent of recommended screening visits completed among preschoolers in the waiver counties. However, the decline was concentrated among non-participants. Full-period program participants had a 1.7-percentage-point greater increase in the percent of recommended visits completed.
New Mexico Non-Disabled
Study Population Characteristics
In New Mexico, AFDC and other non-SSI Medicaid children in the 19 non-metropolitan counties that had implemented the section 1915(b) waiver program before 1993 grew by two-thirds from 1990 to 1993, from 22,589 to 37,695 (Table 7 ). In the 10 non-metropolitan counties that had not implemented the program until after 1993, the non-disabled Medicaid child population grew by nearly three-quarters, from 19,299 to 33,585. The non-disabled child population in the waiver counties was slightly younger than in the non-waiver counties. In addition, proportionately more Hispanic persons and fewer Native Americans resided in the waiver counties compared with the nonwaiver counties. Finally, children in the waiver counties were slightly more likely to be enrolled in Medicaid for the full year and to be enrolled under the poverty-related expansion categories compared with children in the non-waiver counties. During the study period, the non-disabled Medicaid child population in both county groups became slightly older on average and were more likely to be in poverty-related expansion categories and to be enrolled for the full year.
Program Impact
All New Mexico Medicaid children enrolled under AFDC and other non-SSI eligibility categories had greater access to care in 1993 than in 1990, as reflected in higher health care service use. However, service use increased for all service types, including hospital ER visits and ACSC hospitalizations. We would expect these latter services to decline for beneficiaries with improved access to primary care.
Compared with non-waiver counties, increases were smaller for ER visits and ACSC hospital stays and larger for EPSDT visit completion rates among full-period PCCM participants in waiver counties. Thus, a small, but significant, program impact was found for AFDC and other non-SSI child beneficiaries in 1993.
Ambulatory Care Days
A higher percentage of waiver-county children in New Mexico had ambulatory care days compared with children in the non-waiver counties (Table 8 ). The percent of children with any ambulatory care rose by more than 8 percentage points from 1990 to 1993 in both county groups, with a slightly higher increase in the nonwaiver counties. Nevertheless, the percent of children with ambulatory care remained significantly higher in waiver counties compared with non-waiver counties in 1993: 76.5 percent versus 68.6 percent.
The multivariate results confirm a greater increase in AFDC and other non-SSI Medicaid children with ambulatory care among children in non-waiver counties (Table 9) . However, the difference in Table 9 Standardized Observations for this equation were restricted to children 0-17 years of age.
2
Observations for this equation were restricted to children with some ambulatory care days.
3
Observations for this equation were restricted to children 2-60 months of age.
NOTES: AFDC is Aid to Families with Dependent Children. SSI is Supplemental Security Income. PCN is Primary Care Network. ACSC is ambulatory care sensitive condition. PCCM is primary care case management. EPSDT is Early and Periodic Screening, Diagnostic, and Treatment services.
the increases was statistically significant only for non-participants of the PCCM program. No statistically significant DD was found for program participants.
Emergency Room Visits
In 1990 fewer than one-quarter of Medicaid children enrolled under AFDC and other non-SSI categories had any ER visits paid for by Medicaid during the year. However, this percentage rose to 27.3 percent in the waiver counties and to 28.2 percent in the non-waiver counties in 1993 (Table 8) . Because the percentage point increase in ER visits was somewhat higher in non-waiver counties than in waiver counties in 1990, the estimated program impact was a decline of more than 3 percentage points.
After controlling for demographic, Medicaid enrollment, and county-level factors in the multivariate probit analysis, the estimated program effect remained at a statistically significant 3.5-percentage-point decline (Table 9 ). However, the relative decline was prevalent among both PCCM participants and non-participants in the waiver counties.
Hospital Stays for ACSCs
In 1990 a slightly higher percentage of these Medicaid children had ACSC hospital stays in the waiver counties than in the nonwaiver counties in New Mexico (Table 8) . Both the waiver and non-waiver counties in New Mexico experienced increases in the percent of children with ACSC hospitalizations from 1990 to 1993. However, the increase in this percentage was slightly lower in the waiver counties. By 1993, 2.0 percent of AFDC and other non-SSI Medicaid children in New Mexico had a hospitalization for an ACSC during the year.
The multivariate probit analysis shows a statistically significant 0.3-percentage-point smaller increase in the percent of children with ACSC hospitalizations (Table 9) . Thus, estimated program impacts for ER visits and ACSC hospitalizations had the expected signs. However, both of these services were more prevalent in 1993 than in 1990 before the implementation of the PCCM program.
EPSDT Screening Visits
Preschool-aged children in the New Mexico waiver counties had higher EPSDT visit completion rates than preschoolers in non-waiver counties in both analysis years (Table 8 ). The percentage of recommended visits that were received by preschoolaged Medicaid children enrolled under AFDC and other non-SSI categories grew significantly in both county groups from 1990 to 1993, with the greatest increase in the waiver counties.
In 1993 these Medicaid children in waiver counties had 54.4 percent of recommended EPSDT visits, whereas in non-waiver counties they had 36.7 percent of recommended visits.
The multivariate results show no statistically significant impact of the PCCM program at the aggregate level (Table 9) . However, in the equations that broke out the impact by the level of participation, we found that program participants enrolled for their full Medicaid enrollment period in 1993 completed 4.6 percentage points more of the recommended screening visits, whereas non-participants had 3.8-percentage-points fewer visits.
Referrals for Further Diagnosis and Treatment
In 1990 among children enrolled in Medicaid under AFDC and other non-SSI eligibility categories, referrals were made for further diagnosis and treatment during EPSDT visits for 10.5 percent of those residing in waiver counties and 12.8 percent of those residing in non-waiver counties (Table 8) . From 1990 to 1993, substantial increases in the percent of children referred during EPSDT visits occurred in both county groups, with a 6.7-percentagepoint greater increase in waiver counties. In the waiver counties, almost one-quarter of all Medicaid children enrolled under AFDC and other non-SSI categories with EPSDT screening visits were referred for further diagnosis and treatment in 1993.
The multivariate probit analysis shows the same results, suggesting that the PCCM program increased the likelihood of referrals among children in 1993. However, significant increases in the probability of referrals were experienced by both PCCM participants and non-participants. Thus, EPSDT providers in waiver counties had a single standard of care for children regardless of PCCM participation, and some program change-either the implementation of PCCM or some other initiative-made EPSDT providers in waiver counties more likely to refer children for further diagnosis and treatment compared with EPSDT providers in non-waiver counties.
New Mexico Disabled
Study Population Characteristics
Only 2.7 percent of the New Mexico Medicaid child population was enrolled under an SSI-related eligibility category in 1990 (Table 10 ). This percentage grew to 3.5 percent in 1993 as the disability standards for children applying for SSI payments were liberalized as a result of the Sullivan v. Zebley Supreme Court decision (493 U.S. 521, 1990 (493 U.S. 521, ) of February 20, 1990 . Although they were a very small percent- The number of child SSI enrollees more than doubled from 1990 to 1993 in both county groups-from 637 to 1,426 in the waiver counties and from 548 to 1,190 in the non-waiver counties. Compared with non-disabled Medicaid children, SSI children were older and more likely to be male and enrolled in Medicaid for the full year. In the waiver counties, SSI children were less likely to be Hispanic than non-disabled Medicaid children, and in non-waiver counties, SSI children were less likely to be Native American than non-disabled Medicaid children.
SSI children in the waiver and non-waiver counties had similar distributions over age, gender, and Medicaid enrollment duration categories. However, proportionately fewer disabled Hispanic persons and more disabled Native Americans were in the waiver counties than in the non-waiver counties. During the study period, the distribution of SSI children became slightly more male, less white, and less likely to be enrolled for the full year.
Program Impact SSI disabled children had different patterns of care compared with non-disabled children. Nevertheless, with a few exceptions, the PCCM program impact was similar for these children. However, because of the small number of children enrolled under the SSI and related eligibility categories and the small program impacts, we found no statistically significant effects for this population.
Ambulatory Care Days
Approximately 80 percent of SSI child beneficiaries had at least 1 ambulatory care day during the study period compared with two-thirds to three-quarters of AFDC and other child beneficiaries in New Mexico (Table 11 ). In both analysis years, waiver-county SSI child beneficiaries were slightly more likely to have had any ambulatory care days than SSI children in nonwaiver counties. Both county groups had increases in the percentages of SSI children with ambulatory care from 1990 to 1993 but no statistically significant differences in the changes over time were found in either the descriptive or multivariate analyses (Table 12) .
Emergency Room Visits
In waiver counties, the percent of SSI children with ER visits was in the same approximate range as the percent for children enrolled in Medicaid under AFDC Inclusion of the county fixed effects resulted in the elimination of too many observations in these equations. Therefore, the county fixed effects were replaced with the following county-level variables: whether or not the county was rural, emergency rooms per square mile, and per capita income.
and other eligibility categories (Table 11) . In non-waiver counties, the percentage of SSI children with ER visits was substantially below the percentages for AFDC and other child beneficiaries and for SSI child beneficiaries in waiver counties. Both waiver and non-waiver counties had greater percentages of their Medicaid SSI child beneficiaries with ER visits in 1993 than in 1990, with a proportionately greater increase in the non-waiver counties. Thus, the PCCM program may have dampened the secular trend of increasing use of hospital ERs. However, the multivariate probit analysis revealed no statistically significant differences in the changes over time between the waiver and non-waiver counties (Table 12) .
Hospital Stays for ACSCs SSI children were more than twice as likely as other Medicaid children to have had a hospitalization with an ACSC diagnosis. In 1990, 4.7 percent of SSI children in waiver counties and 5.8 percent of SSI children in non-waiver counties had an ACSC hospital stay (Table 11) . Similar to what we found for AFDC and other non-SSI Medicaid children in New Mexico, the incidence of ACSC hospitalizations among SSI children increased from 1990 to 1993. A slightly greater increase was found for SSI children in non-waiver counties, but the DD was not statistically significant in the multivariate probit analysis (Table 12) .
EPSDT Screening Visits
In 1990 the percentage of recommended EPSDT visits completed among SSI children in waiver counties was higher than the percentage completed by AFDC and other non-SSI children in waiver counties and almost twice the percentage completed by SSI children in non-waiver counties.
The EPSDT completion rate increased substantially in both waiver and non-waiver counties, with a greater increase in waiver counties.
The DD among SSI children in the descriptive analysis was a 5.5-percentagepoint increase. However, after controlling for various confounding factors in the multivariate analysis, the DD was a 3.7-percentage-point decrease. But neither the aggregate nor any of the four participationlevel effects were statistically significant.
Referrals for Further Diagnosis and Treatment
Not surprisingly, SSI children were much more likely to have been referred for further diagnosis and treatment during EPSDT visits than children in the non-disabled eligibility groups. In 1990 SSI children in waiver counties were more likely than SSI children in non-waiver counties to have been referred for further diagnosis and treatment (36.3 percent versus 26.6 percent).
Similar to the trend we found for non-disabled Medicaid children in New Mexico, the percent of children with any referrals during EPSDT visits rose in both county groups from 1990 to 1993. However, in contrast to the non-disabled beneficiaries, the percent of children with referrals increased more in non-waiver counties. By 1993 SSI children in the two county groups were almost equally likely to have a referral during an EPSDT screening visit-45.3 percent of children in waiver counties and 43.1 percent of children in non-waiver counties. The results of the multivariate analysis agree with these findings, but they do not reach statistical significance.
CONCLUSION
Florida and New Mexico implemented similar mandator y PCCM plans under their Medicaid programs in the early 1990s. The eligible populations, medical care systems, and geographic settings differed significantly between the two States. However, the program impact, estimated as the DD, was similar for Medicaid children in both States-a small but positive improvement in access to primary care and no meaningful effect on use of EPSDT screening visits among preschoolers.
In Florida, we observed the expected trends at both the aggregate and participant levels in the waiver counties in selected utilization measures reflecting access to primary care-a greater increase in the percent of children with any ambulatory care days and greater declines in the percentages of children with ER visits and ACSC hospitalizations. Thus, the evidence suggests that access to primar y care improved in Florida with the implementation of the PCCM program.
In New Mexico, on the other hand, the percentages of children with all three types of care increased during the study period, but smaller increases were found among children in the waiver counties. Thus, for two of the three access measures, we obtained the expected signs in our DD estimates. We also found that referrals during EPSDT visits in New Mexico rose significantly for both non-disabled and disabled children in both waiver and non-waiver counties. The increase among Medicaid children enrolled under non-disabled eligibility categories was significantly greater than that for non-disabled beneficiaries in non-waiver counties. Therefore, the program may have had a small positive impact on access to primary and referral care.
In Florida the PCCM program had no apparent impact on the use of EPSDT screening services among young Medicaid children at the aggregate level. However, among children who participated in the program for their full Medicaid enrollment period during the analysis year, we found a significant but very small positive effect. This small effect is surprising given the fact that EPSDT services were covered under the PCCM benefit package; PCPs, by participating in the program, essentially agreed to provide these services.
Similarly, in New Mexico, both program participants and non-participants in waiver and non-waiver counties made substantial gains in meeting national standards for health supervision visits in their EPSDT program, but we found no PCCM impact at the aggregate level. We did find that fullperiod PCCM participants enrolled under non-disabled eligibility categories had slightly greater increases in compliance with the recommended EPSDT screening visits. We were not able to verify a program impact on the EPSDT visit completion rate for disabled enrollees.
In conclusion, in the early 1990s, the PCCM programs in Florida and New Mexico had limited success in improving access to primary care, as measured by selected service-use measures. However, the great promise of the programs to substantially raise preventive care use among Medicaid children was not apparent in EPSDT screening visit rates either in Florida, the State in which these services were part of the PCCM benefit package, or in New Mexico, where EPSDT services were carved out of the PCCM benefit package. Thus, Medicaid managed care in the form of PCCM in and of itself is not sufficient; other complementary State activities are needed to increase the use of EPSDT screening services and thereby improve children's long-term health.
On a more positive note, with the implementation of mandatory PCCM programs, both Florida and New Mexico implemented some substantial Medicaid program changes without seriously curbing children's access to or use of health care services, and in selected instances, made minor improvements.
